Introduction
Crna Reka is located in the western part of Republic of Macedonia. The gauge station Dolenci is located in the upstream section of Crna Reka, in the area known as Demir Hisar with altitude of 739 meters above the sea level with alimentation area of 216,5 km2.
The distribution of monthly and annual amounts of precipitation shows that the highest rainfall is observed in the second decade from 1971 to 1980, while the average annual amount of precipitation is 755 mm (period 1961-1990) . The largest amount of rainfall was recorded in 1963 (978 mm). The lowest annual amount of rainfall was recorded in 1990 with quantity of 522 mm. Average annual rainfall is 732 mm. Allocation of multi-average amounts of precipitation for the rain gauge "Dolenci" shows that rainfall is higher in autumn than in spring ie the months of November and December are more rainy than April and May. The lowest rainfall amount is observed in August with an average annual quantity of 36 mm, while the month with the highest rainfall is November with an average of 90 mm.
The water discharge at the gauge station is measured by a staff gauge. The maximum water discharge data array for the 40 year period is continuous.
Standard period for flood frequency analysis is 30 years (Srebrebrenovic, 1986) .
Methods and data
As for all other distribution functions it is important to determine the parameters of the Gauss distribution function, which will help the relevant probabilities for a certain period to be obtained. For hydrological research it is particularly important to take a standard period of 30 years in order for the forecast to be accurate. It is also important to note that the Gauss distribution function is symmetric, and this feature does not match with the theoretical distribution of floods in natural conditions. The empirical distribution is calculated according to Weibull's formula, where m is the ordinal number in the sequence of the data and N is the total number of members in the thread. Pm = m/(N+1). This formula facilitates the determination of Fe (empiri-cal distribution) of the hydrological series (sequence), which is necessary to calculate the values of the maximum difference Dn between the empirical distribution function estimated using the Weibull formula and the theoretical Gauss distribution function according to the Kolmogorov-Smirnov test. The Gauss distribution function has a dual parameter, and its main parameters are the arithmetic mean (annual average flow) and standard deviation (σ). The mean maximum range of hydrological flows for the period 1960/61 -1999/00 is 15,38 m3/s. Qsr = 15.38* σ = 11.25* *The basic data on maximum annual flow at the gauge station "Dolenci" on the Crna Reka was provided by the Hydro-meteorological Service of the Republic of Macedonia.
The return level of flooding discharge for the appropriate return periods (T) using the Gauss distribution function is equal to the sum of the annual average flow (x sr ) for a period of 40 years and the product of the standard variable (z) and the standard deviation (σ) of the sequence.
By using the Gauss distribution function the following results were obtained for maximum theoretical water flows of the Crna Reka at the level check point "Dolenci".
Kolmogorov-Smirnov test
To determine the coincidence of the empirical distribution with the theoretical Gauss distribution it is necessary to perform a test. In hydrology, the most popular tests are the Kolmogorov-Smirnov tests and the x2 tests. In this paper the Kolmogorov-Smirnov tests are primarily used because of the difference between the empirical and the theoretical distribution (Dn), which is obtained for each member in the sequence. Using the Kolmogorov-Smirnov test as a non parameter is particularly advantageous in hydrological research, particularly because the information is stored for all recorded data and each result of the theoretical function is compared to the respective empirical value. The resulting difference in probabilities between the empirical and the theoretical distribution is denoted by Dn, which should be less than the critical value -Do (0,215) in order to accept the zero hypothesis that the theoretical function coincides with the empirical. The biggest disadvantage of such testing is the determination of the difference between the empirical and the theoretical distribution function, which is only possible for the maximum water flow recorded in that period (47m3/s).
After determining the Gauss distribution function (Ft) the largest difference between the empirical and the Gauss distribution function is calculated. The largest difference Dn is -0.16. This value is less than the critical value Do and therefore the Gauss distribution function provides a good agreement to the empirical distribution. It is evident from the above graph that the Gauss distribution function presents smaller values than the empirical distribution function. The largest difference Dn = -0.16 is expressed on the empirical probability of 0.51.
The above table presents the results for maximum theoretic water discharge for different return periods (2-10.000 years), calculated with five probability distributions. Results of the Gauss distribution function have the lowest values compared with other distributions.
From the above graph the difference between the Gaussian normal distribution and the asymmetric distributions, like Gumbel, LogNormal, Pearson III and Log Pearson III distributions, is evident. There is a better agreement between the asymmetric distributions, especially logarithmic distributions and empirical distribution functions.
From the above table it is evident that the maximum difference Dn for the Gauss distribution function has the highest Dn value compared with the other four distributions functions The asymmetrical distributions used here provide a better match with the empirical distribution function. The distribution providing the best fit is the LogPearson type III.
An empirical distribution function of maximum annual flows for the period 1960/61 -1999/00 is presented with blue dots on the above chart. The Gauss distribution is marked with a green line and has a symmetrical shape. Notable is the fact that the five largest recorded flows for the analyzed period of 40 years not only deviate from the Gauss distribution function, but also do not belong within the 95% confidence intervals obtained by using "Monte Carlo" simulation. 
Discussion and Conclusions
The Gauss distribution function in flood analysis could be used for reference purposes, but the results, especially for the smaller probabilities that correspond to return periods of 100, 1000, or 10.000 years, cannot be considered as relevant, i.e. high floods are underestimated. This is confirmed by the probability paper, where the five highest values of the empirical distribution function do not match with the theoretical Gaussian distribution function, i.e. the Gauss straight line for small probabilities shows lower calculated floods. The general importance of this paper was significance of using a Gaussian distribution in determine a probability of flood features in nature conditions (upstream section of Crna Reka). The results showed the fact that Gaussian function can be used like comparing distribution in parallel with other distributions. The regime of flood features on Crna Reka is approximately equal to other neighboring streams. Beside this large deviation, the theoretical floods do not coincide with the 95% confidence intervals calculated with "Monte Carlo" simulation (simulation used for testing confidence between empirical and theoretical distribution, using confidence limits for 95% comparing).
